•
The network was asserted to be a new form qualitatively different from two polar forms recognized in neoclassical economics, market and hierarchy (e.g. Powell, 1990 ).
• Postbureaucratic models were founded on the logic of networks, nodes and interconnectedness (e.g. Reich, 1991; Nohria & Eccles, 1992; Quinn, 1992 ).
The traditional concept of the linear value chain was supplanted by the new notion of value networks, or 'constellations' (Norman & Ramirez, 1993) . • Small and medium-size firm networks drew intense interest as competitive resources in specific industries (Grabher, 1993) and/or regional forces, such as the Emilian model in Italy (Brusco, 1982) or the crossindustry networks in the Valencia area of Spain (Ybarra, 1989 ). • Traditional East Asian business networks such as Japanese keiretsu, Korean chaebol, Indian House, and Taiwanese family businesses were rediscovered by commentators and brought to the forefront as examples of network enterprise systems (e.g. Castells, 1996 ).
The model of embedded networks was introduced to explain the competitive dynamics of organizational clusters (e.g. Gomes-Casseres & Leonard-Barton, 1997).
• Global interconnections became the prime defining feature of globalization itself (e.g. Held et al., 1999; ). • A heated debate focused on whether transnational economic networks would replace the nation-state as the primary world power (cf. Strange, 1996 vs. Hirst & Thompson, 1996 .
This 'netization' of the dialog about organizations is producing a new paradigm by which to make sense of the global world order. What does the future hold for theory, research and analysis under the new network paradigm? This manifesto looks at the etiology of the rise of networks, and then builds upon this history to identify several promising areas of theory and research for understanding the trajectory of networks in the new millennium. The paper concludes by identifying methodological issues in studying organizational network processes.
Etiology: Looking forward backward
How did the network become so significant to the global organizational landscape? What forces coalesced to privilege this particular social form? Two pre-eminent explanations are (1) the deployment of advanced communication and information technology in the 20th century, and (2) institutional restructuring.
Interpenetration of technology and network forms
Technological determinist logic argues that technological developments in communication and computing were both necessary and sufficient for organizational form change (e.g. Huber, 1990) . Social determinist logic argues, by contrast, that social and organizational factors both constrain and channel the process of technological development (e.g. MacKenzie & Wajcman, 1985) . An alternative perspective proffers that changes in both organizational interconnectedness and technological development feed upon each other (Barley, 1990; Fulk & DeSanctis, 1999; Weick, 1990) . All perspectives converge, however, in deeply implicating technology in organizational form changes.
Institutional restructuring
The institutional perspective sees both technology and organizational form developments as constrained by the cultural and economic context of the time, as was true, for example, in the differential emergence of industrial age organizations in France vs. England (Winter & Taylor, 1999) . Castells (1996) argues that the new flexibility of network systems and advancing technological innovation created a level of flexibility in organizational arrangements necessary for institutional reforms involving deregulation, privatization, and weakening the social contract between worker and employer. Such capitalist restructuring fed the underlying network processes while simultaneously building on them.
Communal capabilities
Neither perspective fully addresses the qualitative changes in functionality of communication technologies that occurred when they were integrated with computing. When the telephone was introduced in the United States early in the 20th century, a political decision was made to create a broad infrastructure to which essentially all persons had access regardless of ability to pay. (This attractive, comprehensive market also spurred considerable innovation in technological developments [Friedlander, 1999] .) Such an extensively connected network would seem to make possible national-level network organizations. Certainly, decentralization of US organizations followed universal telephone service (Pool, 1983 ). Yet, the essential features of traditional bureaucratic organization remained. It wasn't until three-quarters of a century later that the true network forms began to emerge. One explanation for this delay is that network forms awaited true globalization in access to telephone services outside of the United States. Another is the natural lag in institutionalization of technology due to an initial period of experimentation in different markets (Friedlander, 1999 ).
An even more fundamental explanation centers on the incapability of the telephone infrastructure to support emergent linkages. In connective networks such as the telephone, communication contacts are prespecified by callers when they dial a number. The integration of computing facilitated emergent contacts over the same hardware network -through electronic bulletin boards and forums, shared databases, and extensive capability to broadcast messages. The term 'communality' has been used to describe the functionality provided by systems that allow people to exchange information through a shared node or database . With communal systems, senders need not know which specific person might need the sender's information, and receivers need not know ahead of time which persons might hold such information. Communal systems serve as information marketplaces where information and people get linked in ways that no one might have been able to pre-specify ahead of time. Network ties wax and wane -exactly the kind of flexibility and emergence that characterizes the discussions of 21st century network organizations.
With communality as a key distinguishing feature of third millennium network organizations, what are some key questions for theory and research in the new network paradigm?
• Language 'interoperability', a support for communality, will be a key factor in which types of networks dominate. Improvement in translation software and/or continuation of a trend toward using English as the language of global business would facilitate globalization of network systems. In the absence of these trends, communality is much more likely at the level of language communities (nations, regions) rather than global, network organizations.
•
The study of work motivation will increasingly become concerned with network level commitments. Where information resources are dispersed across participants who control their disposition, motivation to contribute to the network becomes a critical variable (Monge et al., 1998) . With knowledge and information increasingly being the key substance flowing in organizational network links (Castells, 1996) , organizational motivation models must be adapted to consider communal as well as individual motivations to share knowledge (e.g. Kalman et al., 2000) .
• Governance mechanisms will draw the increasing attention of researchers. Consider Castells' (1996: 6) description of the design of control systems for the precursor to today's Internet: 'the Internet originated in a daring scheme imagined in the 1960s by the technological warriors by the US Defense Department Advanced Research Projects Agency (DARPA) to prevent a Soviet takeover or destruction of American communications . . . The outcome was a network architecture that, as inventors wanted, cannot be controlled from any center, and is made up of many thousands of autonomous computer networks that have innumerable ways to link up, going around electronic barriers.' The nation-state historically has been a primary source of control for international transactions. Multilateral organizations such as the World Trade Organization attempt to govern how nation-states exert control and achieve coordination. Without entering into the debate on the future of the nation-state, one can argue as do Held et al. (1999: 426) that the increasing extensiveness of organizational networks across national boundaries is linked to opportunities for 'more self-organizing and market-driven arrangements, which tend only to receive overt political direction by a hegemonic power at times of crisis'. If traditional centers of control have been weakened relative to new global network organizations, who will govern them in the third millennium? Theoretical work on the network as a governance mechanism in itself offers a foundational start , and should spur broader questions of how global networks will be governed in the context of weakening traditional control mechanisms in global economic exchange.
The study of organizational power will increasingly focus on control of (a) network nodes (Golden, 1993) , (b) network flow (Castells, 1996) , and (c) communal resources (Flanagin et al., 2001) . A related concern is the tension between maintaining communally shared resources and pressures toward privatization of resources by subsets of the networks Kumar & van Dissel, 1996) .
Theoretical trajectories
Monge and Contractor (2000) identify 10 families of theories that offer potential for explaining emergent networks, including some classic network theory such as structural theory of action (Burt, 1982) and some creative new applications of others such as collective action, cognitive social structures, contingency theories, and evolutionary theories. Of these theoretical traditions, one that holds considerable promise for global network forms is evolutionary theory, specifically the co-evolution of complex systems. Coevolutionary premises are consistent with explanations posited to date regarding the rise of the network organization, in that organizational form development is theorized as path and history dependent, recursive and mutually causal with the environment, non-linear, and involves embedded systems (Lewin & Volberda, 1999) . Key concepts in the co-evolution of complex systems that are particularly relevant for organizational networks are chaos, self-organization, and emergence. Chaos premises are increasingly being applied to understand hyperflexible network structures. Complex systems on the border between order and chaos ('the edge of chaos' [Prigogine & Stengers, 1984] ) are posited to be most suitable for uncertain and unpredictable environments (Kauffman, 1993) . Chaos principles also rely on the notion of magnification of small changes, similar to what Held et al. (1999) call the impact propensity of global networks. With increasing interconnectedness in organizational networks and escalation of the velocity of transactions that flow through them, local events can have major global impacts, and even quite distant events can have local impacts.
Complex systems logic incorporates concepts of self-organization.
Self-organization appears at the edge of chaos as an adaptive response (McKelvey, 1999) , and has been shown to be central to discussions of order in network exchanges (e.g. Kauffman, 1993) . Complexity theory offers a base upon which to examine claims such as Held et al.'s (1999) assertion that exchanges in global networks are tending toward more self-organization. A related concept is that of emergence. Complex patterns may arise from a few simple rules for a system coevolving with its environment. Emergence, a concern of network scholars for some time, has begun to garner considerable attention among those interested in co-evolution and organizational forms (witness even the creation of a new journal with the title, Emergence). With flexible organizational networks that serve as communal resources, emergence and dissipation of links and subnetworks become a critical, even defining concern.
Methodological challenges
Communication networks scholars have developed sophisticated methods for identifying and analyzing organizational networks (see Monge & Contractor, 1988; Wasserman & Faust, 1994) . Nevertheless, much work remains on tracking network features both over time and in relation to alternative theoretical models of the co-evolutionary process. The development of new and highly sophisticated network methods, such as p*, which decomposes a network into its component parts as predictors of other outcomes, continues apace (e.g. Wasserman & Pattison, 1996) . The challenge will be to extend the capabilities of these methods to track over time processes that are coevolutionary, self-organizing, chaotic, multi-level, emergent and hierarchically nested (Baum & Singh, 1994; Baum, 1999) . Lewin and Volberda (1999) note that much more sophisticated quantitative methods are needed beyond time series and hazard models. Even where time series methods are used new types of data are needed, such as microstate adaptation sequences (McKelvey, 1997) . Event history analysis requires data on technological innovations, as well as regulatory and demographic changes.
A method that offers considerable promise for approaching the ability to model the complexity of co-evolutionary processes is computational organizational modeling (Carley, 1995; Hyatt et al., 1997; Levitt et al., 1999) . Drawing on theories of networks and interdependence in organizations, such models permit analysis of emergent structures in response to changes, initial conditions, and alternative models of evolutionary processes. Expansion of such models to include components of the other families of theories offers considerable promise (Contractor et al., 1999) .
Studies in the new network paradigm should not be confined to quantitative ones. Research grounded in premises from structuration theory often offers more in-depth and qualitative windows on understanding the interplay of technologies, contexts and organizational networks. Winter and Taylor's (1999) research on preindustrial, industrial, and protoindustrial developments exemplifies the enormous value of historical research. Weick's (1998) work on improvisation also captures key elements of the fundamental concept of emergence in communal settings.
Conclusion
Exciting new directions await scholars in the area of organizational networks in the new millennium. With the network as the dominant form for organizing economic and social activity, and the pre-eminent metaphor for making sense of organizations, the potential is vast and the vista breathtaking.
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